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SYNOPSIS 


Vission 1013 (System No J-15), the thirteenth in the "J" series 
cf reconnaissance systems, was launched into orbit on 2 November 1gsh, 
The mission accomplished only 25 operational photographic passes and 
i photoscrepkic erzineering vass. 


& malfunetion precluded panoramic camera operatior after pass 
Sel, Mission 1913-1. Nc panoramic vhotography was achieved on !issior 
1513-2. The photcerani. from botn the master and slave units was 
sériously degrated by areas of oute-cf-focus imager?’ prior to pass 52D. 
The vhotographic quality and interpretation suitability of the vanoramic 
material, when not degracea by the out-of-focus condition, are good and 
Similar to those resuits achieved on iiission 10l2. The horizor. images 
are good and are useable for the determinatior. of venicle attitude in 
Oost passes. Vehicle evtitude appears to have beer. normal throushout 
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wEOucs ana/or haze obscure or degrade approximately 47 percert of 
the panoremic photography. 
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PART |. CAMERA OPERATION 


1. Master (FWD) Panoramic Camera No 158: 


The camera was operational through a portion of vass 52D, Missior. 
1913-1, but was not operational at any time on Mission 1013-2. The 
malfunction which caused the early terminatior of panoramic camera 
overation is preserted in Part I, Section 10, Malfurctiorn of Panoramic 
Cameras. Areas of Sis nie ena imagery which severel; degrade the 
pnotography vegin in pass 47DE. The out-of-focus condition is preser= 
+ the supply end for the first time in frame 13 and at the take-up 
first on frame 29. These areas vary in shape, size, and degree of 
softness and recur sporadically throughout the remainder of the mission. 
Trame 10 of pass 51D is the first of many frames to be entirely out-o?- 
foeus. Additional information concerning these areas also is contained 
in Part I, Section 10, Malfunetior of Paroramic Cameras. Other 
Legragations at rituted tc camera operation include: 
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Guration cr tne camers-ofl period and the sun angle during this 
vtime. A crescent-shaped area of plus density is located on the 
fifth-from-last frame of some passes. 


t) Stresks of minus density are present intermittently 
SnPrCurnoul The missior. Lost ef these appear te te oriented 
rarslie: tc the Film eases; however, some are tiasec ir relati 
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(c) A series of emilsicr dics and scratches approximately 
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the take-up end appears in pass 23D, frame 62. 
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mark edge of some frames begin ir pass 23D, frame 93, ard apvear 
intermittently thereafter. 
these areas vary tnroughout the mission. 
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Stellar Camera No 55 (Mission 1013-1): 


This stellar camera overated properly throughout the firs 
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the mission. 
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(b) The total vanoramic footage in the tucket consisted 
of orly a portior of the residual material from Missior. 1013-1, 
whieh was: 


ter Paroremic Camera - 24.7 inches of Crexe 137 
.2 inches of frame 105, pass 52D. 


e. Slave Panoramic Camera - 18.5 inenes of frame 112° 
plus 22.5 inches of frame lll, pass 52D. 


(ec) Thoce fracer not recovered are: 


1. Master Peroramic Camera - 2€.9 inches of frame 175, 
aii oF trame ioc, and 5.1 inches of framé 107,. pass 525. 


2. Slave Fanoramic Camera - 14.2 inches of rave 13%, 
all of frame 14, and 11.8 inches of freme 116, pess 227. 
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_ (a) Out-of-foeus areas which may be associated with the 
malfunction were first noted in: 


1. Master Panoramic Camera - Soft area, frame 13 
of pass 47DE and located at the frequency-mark edge on the 
supply end of the frame. Another is present at the take-up 
. end of the format in frame 29 of the same pass. The entire 
format is out-of-focus for the first time in frame 10 of es 
pass 51D. 


- aa) 


2. Slave Panoramic Camera - Soft area, frame 4 of 
pass 4D and located at the supply end of the frame. The 
soft area is present at the take-up end in frames 62, 64, 
66, 68, 72, 76, and 78 of pass 23D. Both the take-up and 
supply ends become soft on frames 79 and 80 of the same pass. 


(e) Pitch measurements were made to determine if the format 
was blias-d in relation to the edge of the film: 


1. Master Panoramic Material - cok Range 0.215 inch to 
0.265 oe DL Farge 0.220 inch to 9 9.265 inch. 


7 2. Slave Panoramic Material - D3 Range 0.220 inch to 
7 0.265 inch. Di Range 0.225 inch to 07265 inch. the 
tolerances of both units appear normal. No correlation 


! q between the presence of the out-of-focus condition and the 
D3 ard D4 measurements was established. 
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(f) Measurements of the distance from the shrinkage marker 
at the supply end of a frame to the shrinkage marker at the take-up 
end of the next frame were made to determine if the film metering 
was normal. The metering was found to be erratic in both cameras. 
The distance between end shrinkage markers on successive frames 
ranged from: 


1. Master Panoramic Material: 3.590" to 3.855" ~ 


2. Slave Panoramic Material: 3.515" to 3.845" 


This abnormal metering caused 6 horizon fiducials to be within 
the panoramic format on the master material and 6 on the slave 
material. 
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(g). The distance between the take-up shrinkage marker and 
the supply shrinkage marker of the same frame was measured to 
determine if the length of film format varied: 





Nominal Excessive 
1. Master Panoramic Camera: 28,033” 28.090" 
2. Slave Panoramic Camera: 28.020" 28.090" 


The excessive format length indicates that more than the required 
length of film was present in the platten area at the time of the 
exposure. Such a situation could cause a loss of tension on the 
film and permit it to buckle in a manner which could allow it to 
be out of the plane of focus during the exposure. This may 
account for the out-of-focus imagery present on those frames. 


(h) The stellar and index cameras were operational throughout 
the second portion of the mission (1013-2). This is proof that, 
although no panoramic film was transported after pass 52D, the 
master camera continued to scan, since it is the actual scanning 
operation which activates the S/I unit. 


(1) Most of the frames subsequent to a manufacturer's splice 
be on frame 90 of pass 24D of the slave material are entirely or 
ai partially out-of-focus. Adhesive transfers located 75 and 120 
inches prior to the splice indicate an excessive amount of adhesive 
was present at the splice. Since areas of out-of-focus imagery are 
present on the slave photography as early as pass 4D, it is 
concluded that although binding could have occurred because 
successive wraps of the film may have been stuck together, this 
was not the cause of the malfunction but rather only aggravated the 
out-of-focus condition on the slave material. 


(3) The last frames recovered were: 
1. Master Panoramic Camera: pass 52D frame 108 
2. Slave Panoramic Camera: pass 52D frame 111 
The difference in film path between the master and slave panoramic 
cameras to the recovery vehicle take-up spool accounts for the few 


frames discrepancy between the cameras. It is evident that both 
units malfunctioned almost simultaneously. 
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Conclusions: 


Each panoramic camera is a separate unit capable of independent 
operation. The on-orbit power supply, and the communications and 
control system inputs, however, are common to both cameras. It is 
believed that either or both of these may have been the cause of the 
failure. The erratic metering also indicates possible trouble in the 
on-orbit power supply. Had there been a power drop sufficient to 
allow a loss in film tension the probable resultant mistracking 
would have been capable of jamming the film transport systems of each 
camera. 
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FIGURE I. DESCRIPTION OF PHOTOGRAPHIC DATA. 
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DATE OF PHOTOGRAPHY: The date of photography indicates the month 
and year (GMT) that the photography was acquired. 


UNIVERSAL GRID COORDINATES: These coordinates are included to 
locate tne iliustreted photography within the panoramic format. 


EVLARGEMENT FACTOR: Ti.e enlargement factor is included to indicate 
tne numer cl digmeters the original material has been 
Ag enlarsei in the photographic illustration. 


™ GEOGRAPHIC COORDINATES: These coordinates are included to indicate 
the letitude and longitude of the panoramic format. 


on i the camera about its transverse axis. Using 
ave ronauticeal terminology, positive readings 
noce- — attitude and negative readings indicate 
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YAW: Rotation of the camera about its vertical axis. Positive 
readings indicate counter-clockwise rotation when viewing 
tne ground nadir from the vehicle mounted camera in-flignrt. 


LOCAL SUN TIME: This time is included to present to the viewer 
@ realistic time of acquisition of the photography illustreted. 


SOLAR ELEVATION: The solar elevation is the angular elevation 
of the sun above a plane tangent to the surface of the eartna 
at tne center of the panoramic format. A negative solar 
elevation indicates that the sun is below the plane. 


SOLAR AZIMUTH: The solar azimuth is the angular measurement of 


the rays. of the sun measured from true north in a 
clockwise direction. 


EXPOSURE: The exposure is the duration of the photographic 
exposure expressed in a fraction of a second and is 


commuted orom the scan. rete and slit width. 


VESICLE -ZE-UTE: The clockwise measurement from true north to 
the longitudinal axis of the vehicle heading. 
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FIGURE 2. REOCCURRING LIGHT LEAKS PRESENT ON THE MASTER PANORAMIC MATERIAL. 
FIGURE 3. REOCCURRING LIGHT LEAKS PRESENT ON THE MASTER PANORAMIC MATERIAL. 
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the light leaks present at the beginning of 
2ons are illustrated here. The degree of 
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FIGURE 4. REOCCURRING LIGHT LEAKS PRESENT 


ON MASTER AND SLAVE PANORAMIC MATERIAL. 
FIGURE 5. REOCCURRING LIGHT LEAKS PRESENT 


ON MASTER AND SLAVE PANORAMIC MATERIAL.. 
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Reoccurring light leaks are present on the master and slave 
material at the beginning and end of most camera operations. 
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FIGURE 6. DEGRADATION CAUSED BY OUT-OF-FOCUS CONDITION. 
FIGURE 7. DEGRADATION CAUSED BY OUT-OF-FOCUS CONDITION. 
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FIGURE 8. HORIZON FIDUCIAL IMAGED INSIDE PANORAMIC CAMERA FORMAT. 
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Erratic metering caused several horizon fiducials to te 
imeged inside the ranoramic camera format. The pattern of. 
ut-of-focus imagery on the panoramic frames is detectable 
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Approximate location of photograph in format. Negative viewed with emulsion side down. 
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FIGURE 9. MASTER CAMERA HORIZON IMAGERY. 
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FIGURE 10. MASTER CAMERA HORIZON IMAGERY. 
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All horizon cameras functioned properly throughout the 
mission. No out-of-focus imagery was noted in the horizon 
formats and the horizon ares are well defined. The quality 
of the master horizon imagery is shown here. 
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FIGURE 11. SLAVE CAMERA HORIZON IMAGERY. 


FIGURE 12. SLAVE CAMERA HORIZON IMAGERY. 
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The good quality of the horizon photography is evident. 
The horizon ares are well defined throughout the mission. 
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Approximate location of photograph in format. Negative viewed with emulsion side down. 
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FIGURE 13. EXAMPLE OF STELLAR IMAGERY. ~ 
NPIC K-3473 (8/65) 
Tre guillvy ci the stellar photography is apparent. 
Tine transverse lines of plus density on the original negative 
which were caused ty cracking of the emulsion degrade the imagery. 
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FIGURE 14. INDEX PHOTOGRAPHY, MISSIONS 1013-1 AND 1013-2. 


FIGURE 15. INDEX PHOTOGRAPHY, MISSIONS 1013-1 AND 1013-2. 


NPIC K-3474 (6/65) . NPIC «-3478 (6/65) 


Both index units functioned properly and the quality of the 
protography on Missions 1013-1 and 1013-2 is excellent. 
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1. Film Footage: 





PART I. FILM 


The total processed film footage and frames 


ba] 
from each of the cameras employed in Mission 1013-1 and 1013-2 
are as follows: 
Mission 1013-1 
CAMERA FOOTAGE FRAMES 
Master Panoramic 6,122 2,200 
Slave Panoramic 6,091 2,229 
Stellar Ly 418 
Index 73 418 
Mission 1013-2 
CAMERA FOOTAGE FRAMES 
idaster Panoramic 0 0 
Slave Panoramic fe) 0 
Stellar 26 102 
Index 45 102 
a 
Nete: All footege figures are processed machine footages. 
z=. Filr Processing: This section provides an evaluation of 
exrostre, rrocessing, Gensity, contrast, and physical condition 
TY ote origingel nesetives Prom Mission 1013-21 and lLOL3-2. 


(:) The exrcsure was good throughout the mission. Solar 
elevations ranged from 2 degrees to 56 degrees (this 


excludes tins tnsjinserin: passes and pass 1M). 
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seeadure. Thirty-five changes in 
were made on the master material and 
materisl., The percentages of film processed 


F : 
ow LeVe 1. 


Nandle Via 
Taloet-hEHHOtt- 
Control System Only 








Handi Via | FOP-SECRET RUFF 


ratont KOH E ——-NO-FORESICENSSEM 
Contre! System Only 


Mission 1013-1 


Level of 
Development Master Slave 


Primary Of 2h 
Intermediate 4o% Th 


Full 58% 91 


Ten parts of the master film and 5 parts of the slave film 
required printing at 2 levels to provide duplicate positives 
or optimum quality. 


(c) As is normal, the density and contrast vary depending 

upon solar elevation and terrain reflectivity. The density, 
nowever, is considered good and is comparable to negatives 
outained from previous missions. 





ions The usual mincr abrasions, 
rresent. intermittently throughout 

ive trancrers genereted by a manufacturer's 
tunes Of Trans § oc recs 2-D of the slave material are located 
in rrames 86, 82, and 89 within the pass. The stellar film 
trom Mission 1013-1 was torn and frames 279 through 291 were 
severely mutilated during the printing process. 


+. Filr Processing Curves: The following processing curves are 
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Gamma 0.6G/Speed Fog 
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Exposure time 1/25 sec 
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| FIGURE 16. EXAMPLE OF THE AFFECT OF a 
L ADHESIVE TRANSFER AT MANUFACTURER'S SPLICE. 
a FIGURE 17. EXAMPLE OF THE AFFECT OF 
| ADHESIVE TRANSFER AT MANUFACTURER'S SPLICE. 
NPIC K-~3463 (8/655) NPIC K-3484 (8/65) 
| 
tt 
What srrears as a blank space approximately mid frame 
in the rignt rhotograpn on the left page is caused by a 
| manufacturer's splice. The transfer of excessive adhesive from 
the splice is shown on the accompanying photographs. The 
exact mating of the transferred adhesive with that missing from 
f the splice can be seen. 
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4 €.. 
Adhesive / Adhesive Achesive 
Transfer’ Transfer _ Transter ‘ 
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PART Ill. IMAGE QUALITY 


1. Definition of Photographic Interpretation (PI) Suitabilit 





This is an assessment of the information content of photogra 


reconnaissance material and its interpretecility. A number of 
interrelated factors are involved, such as the quality of the 


photography, the extent of target coverage, scale, weather limitatio 


and similar considerations. However, the criteria for assigning a 
PI suitability rating may be reduced to (a) the scope of the 
photographic coverage and (b) the degree to which a photo 
interpreter may extract useful and reliable information from the 
material. 


PI suitability ratings are categorized as Excellent, Good, 
Fair, Poor, and Unusable. These ratings refer to the overall 
interpretive value of the photography obtained from a particular 
reconnaissance mission. Individual targets may also be assigned 
PI suitability ratings if thet is necessary or desiratle. The 
standards that determine assignment of the various ratings are 
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~ a7 4 
af TOLLOWS: 


Excellent: The photography is free of degradation by camera 


aia TOP-SECRET-RUFF aes 


pric 


malfunctions or processing faults and weather conditions are favorable 


throughout the mission. The imagery contains sharp, well-defined 


edges and corners. There is no distortion of object form. Contrast 


is good and shadow details, as well as details in the highlighted 
areas, are readily detectsrle. Observation of small otjects and 


5.255. Order. oo Mensuratcon ere: made Possiclée ivy the consistently 
men: BGelohy (o:. Stee sors ery. 


Gcod: The rrotograrny ic relatively free of camera and process- 
induced degradations. Weather conditions ere good. Imsge edges 
end corners are well derined and no unusual distortions are present. 
Detection snd ecteursté mencurgtion cc small objects are feasitle 
Cut tc = lesser degree tian in material rated as "Excellent". 
Bolt: Derssdocis! ee Seu 2. co te SOulty of the reotograriy is 
aOcG SHS, SPU ie.  EGeie “he Cotners:OF OC e6te ere not erisrly 
lG5inS2 end there lc Loss sr aetcil in snacow and/or highlien 
Sresis Detect on et.d Laeecl > feat lon oF eral) mages is possitie 
io RAS CPEOY oS Perec lo oe Jereered by cne- overall] “redtesion 
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Poor: Camera-induced degradation, processing anomalies and/or 
weather limitations severely reduce the effectiveness of the 
photography. Definition of edges and corners is poor. Only gross 
terrain features and culture may ve detected or identified and 
distortion of form msy e present. Accurate mensuration of 

even large otjects is doubtful. 





Unusable: Degradation of the photography completely precivdes ~~ 
detection, identification, and mensuration of objects. | 


2. PI Suitability, Mission 1013: 


The PI suitability of the photography obtained on Mission 1013 | 
is good where not degraded by the out-of-focus condition. A total 
of 49 tarzets were ouserved and reported in the preliminary 
readout. Thirteen of these were reported as teing of poor quality | 
due to sucn degrading factors as cloud cover, haze conditions, or 
nigh obliquity. At leest 7 targets were limited to non-stereo 
co. grace .e@cuuce they vell within an area degraded by the | 

| 


r 
ars 
Fe nad Fal S° s 3 
wuteorefoeur condition. 


It. shoula te noted tnet the preliminary report represents 

initial scan results only, accomplished in a short time and without [ 
the aid of the precise analytical and mensural instruments 

normally employed in photographic analysis. Continued study of the 
film may increase the number of targets observed and may alter some 
Oo? tne dats obtained in tne initisi scan of the targets already 


ee ae 


revorted. 
le Deriniciee sf (ase on Larcrmetion. Potential (MIP): 


Tie MIP rating essigned to e mission is an arbitrary figure 
Co indicate t:¢ auslity or tie best photcgraphy obtained 


ion. t is rerresentative of the camera system's 


Se a d peaey - on VeGordgns: onformation.as demonstratec cs 
Ti lnStrunenuts employea in a particular mission. In consideration [ 
oc tre information the MIP rating is intended to convey, 
vo S22 Very Ge oreces 1 2s -ehoe Pecrvors Such as: Low soler 
oe LOS pet Se iocT oe Gono. scone, Camera and/or process~inducea 
Go cMuuutions, ete. te elininsted in selection of the MIP example. 
woes SaeS The mL Patines -Stigned to a mission is: indicative: soiLely 
Se ee SS VS Ce SS Serer le: Serpe pLlic send does net 
gp tee : Se Tae ty oS SReomission, per se. The 
HOS ey See rea + itTP example may constitute a particular 
: it “cn ee Toto: “ou Vromeu, @ Dull frame, or several rraemes. 
ee ee l@i, [oven otleetic:. o: MIP examples are as follows: 
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(a) The photography must be comparatively free of 
cloud cover and/or atmospheric interference. 


) The selected target or targets should te at or near 

S ter i der to minimize tne efrects of ouwliquivzy 
and otier dictorvive factors. 
(ec) Mo Bie Scere hy affected by malfunctions o 
system aimitetions ean ve considered for MIP s 
aliminates wic Pir:t few and last few frames withi 
DU Pub Fock peo ards, eince these may contain ima 
BO oer ate Shad a eg, es SOs Se apy Must ne rss of 


eltects induced iy ver.icle pitei., roli, or yaw dévistions 





(a) Solar elevitions must ce near ortimum. Overexresed or 
underexposed photography is not suita:le for MIP selection. 
(a) Prete “. Coidecontract turgets such es air lie! : 
foe Te at Tae DP Fuge ee Heraeus Sosa 


Based on the foregoing criteria, frame 12 of pass 47DE (AFT) 
selection. An MIP rating of 85 was assigned and the 
imegery is considered ec-rarable to that cchtained on Mission 10le. 
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. MIP AND CORRESPONDING MASTER PANORAMIC FRAME. 
. MIP AND CORRESPONDING MASTER PANORAMIC FRAME. 


NPIC K-3486 (6/68) NPIC K-3406 (8/638) 


SP Shee a are as eS 2 ea oe Peme- ane corresponding imagery on the master 
: ("TT TITITTO oc crit tere illustrated. The airfield and residential area 
SE im ap sep ORES AT Sea aery with well-defined edges and corners. Engine 
ee: “TTitiLit tic .cctine larger aircraft are readily discernible in 
-=r and slave material and the quality is quite 
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Left Photo Right Photo 
MIP Frame 
Camefa.. ww ee eee Fwd Att 
ASS eg hoe eee eee 47DE 47DE 
at | er are 9 15 
Date of Photography ..... 5 Nov 64 5 Nov 64 
Universal Grid Coordinates . . 50- 13 40 - 12 
Enfargement Factor... 2... 20X 20X 
Geographic Coordinates . . . . 36°03°N 115°19'W36°O2"N 115°22'W 
Altitude (feet)... 2.2... 607,864 606,842 
Camera Attitude: 

PUG 6e a ew ete a 14°27! ~15°23! 

ROI li puns outa ie aes 0°9' o°1l' 

VOW otha eo: seen acs 0°47" 0°48" 
Vehicle Azimuth ....... 170°18' 170°28' 
Local Sun Time ....... 1316 1316 
Solar Elevation. ....... 57" 34°57" 

Solar Azimuth ........ 158° © 158° 
Exposure»... 2 we eee 1/339 sec 1/340 sec 


Approximate flight direction 
on photograph 
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Approximate location of photograph in format. Negative viewed with emulsion side down. 
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FIGURE 20. COMPARISON OF QUALITY BETWEEN THE MASTER AND SLAVE CAMERA. 
FIGURE 21. COMPARISON OF QUALITY BETWEEN THE MASTER AND SLAVE CAMERA. 


NPIC K*34B7 (8/66) NPIC K-3486 (8/68) 


The comparable good quality of the master and slave 
panoramic photography is evident in the following illustrations. 
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FIGURE 22, FIGURE 23, FIGURE 24 and FIGURE 25. 


DEGRADATION CAUSED BY OUT-OF-FOCUS CONDITION. 


NPIC K-3489 (8/65! NPIC K-3490 (8/65) NPIC K-3491 (8/65) NPIC K-3492 (8/65} 


The gradual degradation in image quality caused by tne 
out-of-focus condition is readily visivle in the accompanying 
pnhotogrerhy. The contact print shows the location of the 
following enlargements. Good quality photography at the 
titled ed.ce ol tre Format contrasts sharply with the fuzzy 
imasyery rresent at the frequency mark edge. 
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i FIGURE 26. RESOLUTION TARGET, PAHRUMP, NEVADA. 
a FIGURE 27, RESOLUTION TARGET, PAHRUMP, NEVADA. 
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FIGURE 28. RESOLUTION TARGET, INDIAN SPRINGS, NEVADA. 
5 FIGURE 29. RESOLUTION TARGET, INDIAN SPRINGS, NEVADA. 
i NPIC K-3495 (86/65) NPiC K-3496 (6/68) 
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5S. Definition of Panoramic Camera Format Calibrations 


Measurements are made with respect to collimator targets fixed 
with respect to the mechanical interface between the total payload 
assembly and the orbital vehicle. 


Two sets of 3 targets each are aligned to be coplanar within £5" = 
of arc so positioned to form an angle of -15.00° +5" to the mechanical 
interface for master camera calibrations and an angle of +15.00° +5" 
to the mechanical interface for slave camera calibrations. 





A. Target 1 of each set is imaged on the terrain format. 


B. The second and third targets of each set are at angles of 
75.00° +5" from target 1 and are imaged on the horizon formats. 


Tne indicated center of format for the panoramic cameras is given 
ty the intersection or a line through the center of mass of the central 
crrinskace warker drawr normal to the edge of format containing the 
cirinkege marrer and a iine parallel to the same edge located at a 


j poriticn nmalteway betweer the format edges. 


i 
’ 


The indicated principal points of the horizon cameras are the 
points of intersecticn of lines joining opposite fiducials. 


-7C anc Yvo are the offsets of Target 1 from the indicated center 
cD tormsy if tre panoramic cameras as defined in Paragraph 3. 


he offset of Targets 2 and 3 from che 
of tne supply and take-up horizon cameras 


Yt are t 
+: 
sm 


T rdicated flight direction is the direction of vehicle travel 
= it. se forward edge of format is the edge opposite the 
inke ze markers for the master camera and is the edge containing the 
rkace markers for the slave camera. 


Bans C are the spacings of the shrinkage markers ard 

are tne spacings of the Y Axis fiducials. Techniques 
o° these dimensions have not been developed. The 

c.wements made on hand processed film witncsut 


“2 vormat dimencionc sare measured to the best estimate of format 
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Measurement of the angle between the indicated axis of the panoramic 
cameras and the line of intersection of the plane defined in Paragraph 2 
on the format is obtained from the offset dimensions Dmx and Dmy of 
Target L for each camera. 


Measurement of the angie between the indicated axis of the horizon 
cameres and the line of intersection of the plane defined in Paragraph 2 
on the format is made by measuring the scan direction offset of the = 
targets defined in Paragraph 2B at a fixed distance from the target 


center in the Y direction. Dimensions Dtx, Dty, Dsx and Dsy are the 
A offsets of these measurements. 
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HORIZON LENS SETTINGS 
(Viewed from top of vehicle in flight) 











Starboard Take-Up 
Horizon Exposure 
Time 1/100 Sec 
Aperture £8.0 


Starboard Supply 
Horizon Exposure 
Time 1,100 Sec 
Aperture [8.0 


FLIGHT DIRECTION 
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Port Supply 
Horizon Exposure 
Time 1/100 Sec. 
Aperture f6.8 


Aft Camera No. 159 


Port Take-Up 
Horizon Exposure 
Time 1/100 Sec. 
Aperture f6.8 


NPIC K-3500 (8/65) 
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APPENDIX B. DENSITY READINGS 


Density readings were taken using a Macbeth QuantaLog = 
Densitometer, Model EP 1000, with an ET 20 attachment and 
a 0.5 mm aperture. All values include gross fog. 
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APPENDIX C. MICRODENSITOMETRY 


l. Z2dgée Soread Tunetion: 


The technique of obtaining the spread function from microdensito- 
ter edge traces is used as an objective measure of the image quality 
mission photography. The spread function curve represents a ie 
ummation of the separate elements of the photographic system. By 
aking the Fourier Transform of the spread function the modulation 
ansfer function of the system may be obtained. 
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To satisfy the desire to express image quality in terms of a 


value, a single number is determined from the spread function curve 
cy measuring its width at 50% amplitude. This width is expressed as 
{ slcron distance in image space and may be converted to a distance on 


> OT: Nn 
| “ne ground. On domestic passes, where three bar resolution targets 
vesilable the ground distance determined from edge trace 
4 rom the targets has been found to be comparable. 


< mierctcensitemetric anelysis of edges in the image requires 
74% the cetect edge fulfill the conditions of a unit step function, 


t.e., exist for an appreciable distance at ae fixed brightness level 

and change abruptly to a new level which exists for an appreciable 
distance. This requirement is usually achieved by rooftops of buildings 
in large-scale photography, and aircraft runways or taxiways in 


Tre tissicon is examined to determine the MIP frame (Mission 
“ vtsvetion Feterntial) which is a subjective selection of the tes+ 
- cterrspry. Straight eases in this imagery meeting the criteria of 
/ --r funeticn for a length of at least 120 microns are selected for 
: .2th tne mieredersitometer. 


wre miorcaernsitometer used is a Joyce-Lobel Double Beam Model 
| rit CS. It is used with ar effective slit of 1 micron by 75 microns. 
! as resersing tskble and specimer. table are directly linked with a 
2 2utls era <2he, foess GF She sean: is “‘croportional. ‘to: the rare 
terlceticr. (as the ven deflection rate increases the speed is 
tet siving the ver time to reach its maximum response). The 
: tiv.2 tretuced represents 42 plot of deflection versus distance. 

-eSC llLon.co ene Bsn ts essentially linear with density’. 
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Several computer programs that have as output both the spread 
function and MIF are currently being investigated. The best features 
of each will be incorporated into a program for the UNIVAC 490. In 
the interim the data reduction is done manually. 
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The microdensitometer plots, which exhibit the steeper density 
gradients and fall on the straight-line portion of the H & D curve for ee 
the material, are traced and smoothed. They are then digitized in a 
comparator into values of distance (X) and deflection (Y). Since the 
instrument response is linear with density, it is also linear with 
exposure on the straight-line portion of the applicable D Log E curve. 
The values of Y are converted to Log E and the antilog taken to obtain 
values of relative exposure. The difference between adjacent values 
of E is divided by the corresponding difference of the measured values 
of X to produce the slope values (aE/ax) of the criginal object 
reflectance distribution. Finally, 50 percent of the maximum slope is 
computed, and the distance between the 50 percent slope values is 
determined ty interpolation. The Line Spread Function (LSF) may also 
be pletted (slope versus distance) and the 50 percent amplitude width 
measured for verification of the calculated value. 





The following table shows the 50 percent amplitude width of the 
Line Spread Function determined from the enclosed microdensitometric 
edge traces made on the original negative. The lines per millimeters 
is determined by taking the reciprocal of the 50 percent amplitude 
width LSF and converting to millimeters. 
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SUMMARY TABLE OF EDGE TRACES 


Trace Line Spread Function Reciprocal of LSF | 
Width at 50% Amplitude Width at 50% Amplitude 
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1 16.3 microns 61 ~~ 
2 | 18.9 microns 23 
: 3 12.1 microns 83 
4 11.5 microns 87 
5 8.6 microns 116 
6 . 13.9 microns 72 
| 7 11.3 microns 88 
: 8 11.8 microns 85 
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FIGURE 30. ORIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION 1013-1. 
NPIC K=38501 (8/68) 
Trose edges across which microdensitometric edge traces 
+ tnroug:. + were made are illustrated in the accompanying 
rnotograph. Arrows indicate the approximate location for each trace 
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FIGURE 31. ORIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION 1073-1. 


NPIC K+35602 (8/68) 
| Those edges across which microdensitometric edge traces 


tnrough ¢ were made are illustrated in the accompanying . 
Arrows indicate the approximate location for eack trace. 
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1. Introduction 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 1013-1. The basis of this study is the ous) 
cloud cover data for each quarter segment of every individual frame of 
photography. The data is obtained by analysts specifically trained in 
estimating cloud cover by designated categories. 





Five cloud categories have been formulated for use in this photo- 
graphy (Reference, Table 1). These categories allow for the wide 
latitude of cloud cover conditions commonly found on a frame of this 
photography. Note in Table 1 that a mean cloud percentage value has 
been calculated for each category for use in determining a combined 
cloud cover percentage for all operational passes of the mission. 


i The oceurrerce of esch cloud category within an operational pass 
iz expressed a2 s percentere of 100 ard appears in Table 2. Each 

f percentace is & ratio of the number of occurrences of a given cloud 
f cover category to the total number of cloud observations in a photo 
pass. For example: if the number of category 1 occurrences in a 

| given pass is 200 out of a total of 1000 (250 frames x 4 quarters), 
i all categories comtined, then 20 percent of the pass would be classed 

i 

TH 


as category l. 


Also a cloud cover percentage per pass is included in the last 
eclum. of Tetle 2 under "cloud cover 4 per pass". This value is 
secermined by the summation of the products of category percentage in 
eacr, pass and the mean cloud percentage for that category as established 
sr. Tatie 1, For example: if it is determined that the following | 
percentares exist in a given pass: 


20% Category 1 
15° Category 2 
30° Categer: 
25” Caterzory 
1)” Category 
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Th.er., fy using the mean cloud vercentage established in Table 1 
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U.e0 X ee = 1.00% 
O15, 2765 e 32.63% 
0.30 x 38.9 = 12.koF 
Une e LOO. 10.00% 
~3 ets 
Hence, 43.23 percent of this pass is cloud covered. _ 
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